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Epitome 



(57) [Abstract] 

[Technical problem] A capacitor element is arranged in the loading field 
of a large-scale-integrated-circuit semiconductor device, and 
improvement in the speed is timed in high integration of a multilayer- 



interconnection circuit plate, a miniaturization, the reduction in a 
noise, and a list. 

[Means for Solution] A semiconductor device 2 is connected to the wiring 
substrate 3 which consists of low dielectric constant material of a 
multilayer configuration. The hollow 5 for arranging a capacitor element 
4 is formed in the wiring substrate 3. The multilayer interconnection in 
the wiring substrate 3 consists of wiring substrates 3 so that the near 
terminal connected with a circuit plate may be divided into terminal- 
block 8C by which connection is carried out to wiring between terminal- 
block 8A by which connection is carried out to the signal wiring in the 
wiring substrate 3, terminal-block 8B by which connection is carried out 
to power-source wiring for a drive, and a capacitor element 4 and a 
circuit plate. Terminal-block SB is arranged in the base of a hollow 5. 
A capacitor element 4 is arranged and connected to this hollow 5. 
Thereby, the semiconductor device loading substrate 1 is constituted. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] It is the semiconductor device loading substrate which is the 
semiconductor device loading substrate which consists of a wiring 
substrate which carries a semiconductor device and this semiconductor 
device, and connects a capacitor element to power-source wiring for a 
drive of this semiconductor device, and carries out [ considering this 
wiring substrate as the configuration which has the space for arranging 
a capacitor element, prepares the terminal of power-source wiring for a 
drive of the semiconductor device of this wiring substrate in the field 
of this space, arranges a capacitor element in this space, and connects 
this capacitor element to this terminal, and ] as the description. 
[Claim 2] In a semiconductor device loading substrate according to claim 
1, the 2nd terminal which connects the other end of said capacitor 
element is prepared in the field of said space. The terminal of the 
wiring substrate of this semiconductor device loading substrate by the 
side of the circuit plate which connects this semiconductor device 
loading substrate The semiconductor device loading substrate 
characterized by considering as the configuration divided and arranged 
in the terminal block connected from said 2nd terminal of this wiring 
substrate to wiring, and the terminal block connected to wiring for 
signals of the semiconductor device of this wiring substrate. 
[Claim 3] The semiconductor device loading substrate characterized by 
considering as the configuration which divides and arranges the terminal 
of the wiring substrate of this semiconductor device loading substrate 
by the side of the circuit plate which connects this semiconductor 
device loading substrate in the terminal block connected to the other 
end of said capacitor element, and the terminal block connected to 
wiring for signals of the semiconductor device of this wiring substrate 
in a semiconductor device loading substrate according to claim 1. 
[Claim 4] It connects with the wiring substrate which prepared the space 
for arranging a capacitor element for the terminal block of wiring for 
signals of a semiconductor device with which the terminal of a 
semiconductor device divided into the terminal block of power-source 
wiring for a drive of a semiconductor device, and the terminal block of 
wiring for signals, and has been arranged. The semiconductor device 
loading substrate characterized by considering as the configuration 
which arranges a capacitor element in this space, and connects one 
terminal of this capacitor element to the terminal block of the power 



source for a drive of a semiconductor device, and connects the terminal 
block of said wiring for signals to said wiring substrate with which 
wiring was formed. 

[Claim 5] It connects with the wiring substrate which prepared the 
hollow for arranging a capacitor element for the terminal block of 
wiring for signals of a semiconductor device with which the terminal of 
a semiconductor device was divided and arranged in the terminal block of 
power-source wiring for a drive of a semiconductor device, and the 
terminal block of wiring for signals. Arrange a capacitor element in 
this hollow, and one terminal of this capacitor element is connected to 
the terminal block of the power source for a drive of a semiconductor 
device. The semiconductor device loading substrate characterized by 
considering as the configuration which connects one [ of this capacitor 
element ] of other terminals to the terminal for capacitor elements 
prepared in the hollow, and connects the terminal block of said wiring 
for signals to said wiring substrate with which wiring was formed. 
[Claim 6] The wiring substrate characterized by being the wiring 
substrate in which a semiconductor device is carried, having the 
terminal connected to power-source wiring for a drive in said wiring 
substrate, arranging [ to be arranged on the base of the hollow formed 
in the field which counters the semiconductor device loading side or 
said semiconductor device loading side of said wiring substrate, and 
said hollow, ] a capacitor element in said hollow, and connecting with 
said terminal. 

[Claim 7] Electronic equipment containing the semiconductor device and 
the wiring substrate in which this semiconductor device is carried which 
are characterized by providing the following, and the circuit plate 
carrying this wiring substrate The hollow formed in the field which 
counters the semiconductor device loading side or said semiconductor 
device loading side of said wiring substrate The terminal which has been 
arranged on the base of said hollow and connected to power-source wiring 
for a drive in said wiring substrate The capacitor element which was 
arranged in said hollow and connected to said terminal 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the semiconductor 
device loading substrate which consists of a substrate which carries a 
semiconductor device and a semiconductor device and possesses a 
capacitor element. 
[0002] 

[Description of the Prior Art] In the large-scale-integrated-circuit 
semiconductor device (LSI) in a CMOS circuit, since many circuits are 
turned on and off to coincidence, the current variation as a component 
becomes large, and also fluctuation of transitional supply voltage 
increases by improvement in the speed of signal propagation, and the 
margin of a circuit of operation is decreased greatly. 
[0003] With large progress of improvement in the speed of signal 
propagation of increase of a circuit degree of integration in recent 
years, and a circuit, the noise margin in circuit actuation decreases 
and it is set to the level which is easy to produce malfunction. 
[0004] For this reason, making said noise absorb and preventing 
malfunction is performed by arranging near the LSI the capacitor element 
which has the capacity of about dozens of micro F from hundreds nF(s), 
and connecting a capacitor element to power-source wiring for an LSI 
drive. 

[0005] And with the circuit board for a central operation of a large- 
sized computer, and the other circuit plates for electronic instruments 
So that dozens of package substrates in which dozens of LSI chips or an 
LSI chip was carried may be arranged on a multilayer-interconnection 
circuit plate and a capacitor element may be connected to power-source 
wiring for a drive of each LSI chip Wiring was pulled out outside the 
loading field of the package substrate in which the LSI chip or the LSI 
chip was carried, many capacitor elements and LSI chips were carried on 
the multilayer-interconnection circuit plate, and the capacitor element 
was connected to power-source wiring for a drive of an LSI chip. 
[0006] The example of the multilayer-interconnection circuit plate which 



carried the package substrate which carried many conventional LSI chips 
in drawing 8 , and the capacitor element is shown. 

[0007] Many capacitor elements 4 are carried and connected to the front 
face of the circuit plates 9, such as a ceramic substrate of multilayer- 
interconnection structure, or a printed circuit board, around the 
loading field of the LSI chip loading substrate 10 of a large number 
which consist of the wiring substrate 3 in which LSI chip 2 and this 
were carried, and its LSI chip loading substrate 10. 
[0008] And the I/O pin 11 for connecting with the large-sized circuit 
plate (not shown) carrying further two or more circuit plates 9 is 
formed in the rear face of the circuit plate 9. 

[0009] the power source for a drive of a semiconductor device should 
pass wiring (not shown) inside a circuit plate (not shown) to the large- 
sized I/O pin 11 and the large-sized circuit plate 9 — result in a 
capacitor element 4 and pass wiring inside the circuit plate 9 from a 
capacitor element 4 further — it results in the terminal for a power- 
source drive of LSI chip 2. 

[0010] The example of the conventional LSI chip loading substrate 

(package substrate) 10 is shown in drawing 9 . 

[0011] An LSI chip loading substrate consists of the wiring substrate 3 
which connects this with LSI chip 2, and an LSI chip is carried in the 
front face of a wiring substrate, and it is connected to it. 
[0012] The wiring substrate 3 is for making handling easy as a carrier 
of an LSI chip, and securing the convenience of electric inspection of 
an LSI chip. 

[0013] In addition, although it does not illustrate here, the cap for 
carrying out the hermetic seal of the LSI chip to the margin section 
around [ front face ] the wiring substrate 3 may be arranged. 
[0014] 

[Problem(s) to be Solved by the Invention] Thus, with the multilayer- 
interconnection circuit plate with which many capacitor elements are 
arranged outside the loading field of an LSI chip, a limitation is in 
the miniaturization of a circuit plate at the high integration list of a 
circuit plate. 

[0015] Moreover, it was the circuit plate of the high frequency band 
exceeding hundreds of MHz, and with a circuit plate which carries the 
large-sized LSI chip beyond 10mm angle, the wiring distance to the 
terminal for connection of a capacitor element came to influence greatly 
as an inductor component, and there was a fault that the noise 
absorption effect by having connected the capacitor element was no 
longer acquired. 



[0016] About the RF signal generated from a semiconductor device on the 
other hand, in order to make a signal spread at high speed, signal 
wiring needs to form in the wiring substrate which consists of low 
dielectric constant material, and to transmit a signal in such low 
dielectric constant material. 

[0017] However, the circuit plate with which there is no consideration 
about filling the above-mentioned fault and a technical problem with a 
conventional LSI chip loading substrate and a conventional multilayer- 
interconnection circuit plate to coincidence, and the LSI chip loading 
substrate and the capacitor element were arranged was not necessarily 
what can be satisfied as a circuit plate for RFs. 
[0018] Therefore, the purpose of this invention is offering the 
semiconductor device loading substrate which arranges a capacitor 
element in the loading field of a large-scale-integrated-circuit 
semiconductor device, and makes a miniaturization possible at the high 
integration list of a multilayer-interconnection circuit plate. 
[0019] Other purposes of this invention are offering the semiconductor 
device loading substrate which can heighten the noise absorption effect 
by connection of a capacitor element. 

[0020] Furthermore, other purposes of this invention are offering a 

semiconductor device loading substrate with possible making the RF 

signal of a semiconductor device spread at high speed. 

[0021] Furthermore, other purposes of this invention are that the 

circuit plate with which a semiconductor device loading substrate is 

carried makes it what can be satisfied as a circuit plate for RFs. 

[0022] 

[Means for Solving the Problem] It is the semiconductor device loading 
substrate which consists of a wiring substrate which carries a 
semiconductor device and this semiconductor device, and connects a 
capacitor element to power-source wiring for a drive of this 
semiconductor device in this invention in order to attain the above- 
mentioned purpose, and this wiring substrate has the space for arranging 
a capacitor element, prepares the terminal of power-source wiring for a 
drive of the semiconductor device of this wiring substrate in the field 
of this space, and arranges a capacitor element in this space, and it is 
carrying out as the configuration which connects this capacitor element 
to this terminal. 

[0023] Moreover, the 2nd terminal which connects the other end of said 
capacitor element is prepared in the field of said space, and it is 
considering as the configuration which divides and arranges the terminal 
of the wiring substrate of this semiconductor device loading substrate 



by the side of the circuit plate which connects this semiconductor 
device loading substrate in the terminal block connected from said 2nd 
terminal of this wiring substrate to wiring, and the terminal block 
connected to wiring for signals of the semiconductor device of this 
wiring substrate. 

[0024] Moreover, it is considering as the configuration which divides 
and arranges the terminal of the wiring substrate of this semiconductor 
device loading substrate by the side of the circuit plate which connects 
this semiconductor device loading substrate in the terminal block 
connected to the other end of said capacitor element, and the terminal 
block connected to wiring for signals of the semiconductor device of 
this wiring substrate. 

[0025] Moreover, it connects with the wiring substrate which prepared 
the space for arranging a capacitor element for the terminal block of 
wiring for signals of a semiconductor device with which the terminal of 
a semiconductor device divided into the terminal block of power-source 
wiring for a drive of a semiconductor device, and the terminal block of 
wiring for signals, and has been arranged. It is considering as the 
configuration which arranges a capacitor element in this space, and 
connects one terminal of this capacitor element to the terminal block of 
the power source for a drive of a semiconductor device, and connects the 
terminal block of said wiring for signals to said wiring substrate with 
which wiring was formed. 

[0026] Moreover, it connects with the wiring substrate which prepared 
the hollow for arranging a capacitor element for the terminal block of 
wiring for signals of a semiconductor device with which the terminal of 
a semiconductor device was divided and arranged in the terminal block of 
power-source wiring for a drive of a semiconductor device, and the 
terminal block of wiring for signals. Arrange a capacitor element in 
this hollow, and one terminal of this capacitor element is connected to 
the terminal block of the power source for a drive of a semiconductor 
device. It is considering as the configuration which connects one [ of 
this capacitor element ] of other terminals to the terminal for 
capacitor elements prepared in the hollow, and connects the terminal 
block of said wiring for signals to said wiring substrate with which 
wiring was formed. 

[0027] The limitation of a miniaturization of a circuit plate in the 
high integration list of the circuit plate which was a problem by this 
with the circuit plate of the multilayer interconnection which arranges 
(l) capacitor element in the exterior of the loading field of a 
semiconductor device, (2) with a circuit plate which is a circuit plate 



of the RF band exceeding hundreds of MHz, and carries the large-sized 
large-scale-integrated-circuit semiconductor device beyond lOmm angle 
The wiring distance to the terminal for connection of a capacitor 
element comes to influence greatly as an inductor component. Further, 
about the RF signal of (3) semiconductor devices, the fault that the 
noise absorption effect by connection of a capacitor element is no 
longer acquired, and in order to make a signal spread at high speed 
Signal wiring is formed in the wiring substrate which consists of low 
dielectric constant material, the technical problem that it is required 
to transmit a signal in such low dielectric constant material is solved, 
and the noise margin in circuit actuation can be secured. 
[0028] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this 
invention is explained using a drawing. 

[0029] <Operation gestalt 1> The cross section of 1 operation gestalt of 
the semiconductor device loading substrate 1 of this invention is shown 
in drawing 1 . 

[0030] In the operation gestalt 1, the semiconductor device loading 

substrate 1 consists of a semiconductor device 2, a wiring substrate 3, 

the 2nd wiring substrate 6, and a capacitor element 4. 

[0031] A semiconductor device 2 is connected to the wiring substrate 3 

which consists of low dielectric constant material of a multilayer 

configuration. 

[0032] A semiconductor device 2 includes an LSI chip, IC chip, etc. here. 
[0033] The 2nd wiring substrate 6 which consists of low dielectric 
constant material in which the space 5 for arranging a capacitor element 
4 and a capacitor element was formed is connected to this wiring 
substrate 3. 

[0034] Moreover, it carries and connects with the circuit plate which is 
not illustrated the same with having been shown in drawing 8 , and the 
semiconductor device loading substrate 1 constitutes the circuit plate 
for electronic instruments. Such a circuit plate for electronic 
instruments is applied to a computer or various electronic equipment, 
and becomes a part of the configuration member. 

[0035] The multilayer interconnection in the wiring substrate 3 consists 
of wiring substrates 3 to which a semiconductor device 2 is connected so 
that the near terminal to which the wiring substrate 6 of [ 2nd ] the 
wiring substrates 3 is connected may be divided into terminal-block 7C 
by which connection is carried out to wiring between terminal-block 7A 
by which connection is carried out to the signal wiring in the wiring 
substrate 3, terminal-block 7B by which connection is carried out to 



power-source wiring for a drive, and a capacitor element 4 and the 2nd 
wiring substrate 6. The 2nd wiring substrate 6 is connected to terminal- 
block 7A and a part of terminal-block 7C, and a capacitor element 4 is 
connected to terminal-block 7B and a part of other terminal-block 7C. 
[0036] Moreover, the terminal connected to terminal-block 7A of the 
wiring substrate 3 and terminal-block 7C and the terminal which is 
connected with these terminals with wiring in the wiring substrate 6, 
and is connected to a circuit plate are formed in the front rear face of 
the 2nd wiring substrate 6. 

[0037] In addition, a capacitor element 4 connects between the terminals 
which drawing 1 is black and were painted out, and acts as a capacitor. 
[0038] Here, the wiring substrate 3 is formed of the following. 
[0039] first, the case where a mullite is used as a low dielectric 
constant ceramic ingredient, using refractory metals, such as a tungsten 
or molybdenum, as wiring and a terminal ingredient — or the mixture of 
glass, mullite powder, etc. containing a way silicic acid may be used as 
a low dielectric constant ceramic ingredient, using low resistance 
metals, such as copper or gold, and silver, as wiring and a terminal 
ingredient 

[0040] About the ceramic ingredient of a low dielectric constant, for 
example by the approach well-known as the manufacture approach of the 
former to a ceramic multilayer-interconnection substrate, organic 
macromolecule material is mixed to ceramic powder, a solvent is mixed in 
a plasticizer list, and it considers as slime, and fabricates with a 
making machine to a ceramic green sheet. 

[0041] Moreover, about the metallic material as a wiring material, for 
example by the approach well-known as the manufacture approach of thick 
film paste, it kneads and distributes at the viscous liquid which 
dissolved organic macromolecule material in the solvent, and considers 
as the metal paste suitable for screen-stencil. 

[0042] According to the demand of the circuit pattern to form, a through 
tube is formed in a ceramic green sheet by punching or laser, and 
formation of the restoration (formation of beer), the wiring film to a 
sheet surface, or terminal film of the metal paste to a through tube is 
performed to it by printing of a metal paste. At this time, the terminal 
film for connecting a semiconductor device to the ceramic green sheet 
used as the maximum upper layer is formed, and the terminal film used as 
terminal-block 7A, terminal-block 7B, and terminal-block 7C is formed in 
the ceramic green sheet used as the lowest layer. 

[0043] And the laminating of these ceramic green sheets is carried out, 
they are sintered, and the wiring substrate 3 is formed. 



[0044] Moreover, the 2nd wiring substrate 6 with which space 5 was 
formed is formed of the following. 

[0045] That is, the layered product of the ceramic green sheet with 
which the metal membrane pattern was formed is produced like the wiring 
substrate 3, and the 2nd wiring substrate 6 is formed by excising the 
space for arranging a capacitor element before the sintering or after 
sintering by laser beam machining or the grinding process using a 
grinding stone. 

[0046] Or a metal membrane pattern is formed, the laminating of the 
ceramic green sheet with which the part used as space was excised 
beforehand is carried out, and the 2nd wiring substrate 6 is formed also 
by being sintered. 

[0047] In addition, with the operation gestalt 1, thickness of the 2nd 
wiring substrate 6 is considered as the configuration thicker than the 
loading height of a capacitor element 4. 

[0048] Moreover, although wiring in the 2nd wiring substrate 6 is 
considered as the configuration to which only the metal column (beer) 
with which the through tube formed in the ceramic green sheet was filled 
up was connected over the multilayer with the operation gestalt 1 so 
that drawing 1 may be shown, it is also possible to form in the wiring 
list in the wiring substrate 3 the same multilayer interconnection as 
the wiring substrate 3 shown in drawing 1 by arrangement of the terminal 
of a circuit plate. 

[0049] Next, the example of an assembly of the semiconductor device 
loading substrate 1 is explained. 

[0050] As for the semiconductor device loading substrate 1, a 
semiconductor device 2, the wiring substrate 3, the 2nd wiring substrate 
6, and a capacitor element 4 are connected by 3 hierarchy organization. 
And the semiconductor device loading substrate 1 is carried and 
connected to the circuit plate which finally is not illustrated. Then, 
in each hierarchy* s assembly, it becomes important to use the solder 
ingredient with which the melting points differ. 

[0051] First, solder is supplied to the terminal blocks 7A, 7B, and 7C 
of the wiring substrate 3, a capacitor element 4 is carried, 
subsequently, the 2nd wiring substrate 6 with which the space 5 for a 
capacitor element 4 was formed is carried, these are heated, and the 
wiring substrate 3, a capacitor element 4, and the 2nd wiring substrate 
6 are connected. 

[0052] Then, solder is supplied to the terminal block by the side of the 
semiconductor device 2 of the wiring substrate 3, a semiconductor device 
is carried and heated, and a semiconductor device 2 is connected to the 



front face of the wiring substrate 3. 

[0053] Furthermore, solder is supplied to the terminal of the circuit 
plate which is not illustrated, the semiconductor device loading 
substrate 1 is carried and heated, and the semiconductor device loading 
substrate 1 is connected to a circuit plate. 

[0054] Thus, with the produced equipment, the power source for a drive 
of a semiconductor device results [ from a circuit plate ] in a 
semiconductor device 2 through the several mm wiring path of the wiring 
substrate 3 via a capacitor element 4 through the 2nd wiring substrate 6 
and the wiring substrate 3 further. 

[0055] Moreover, the RF signal generated from a semiconductor device 2 
results in a circuit plate through the wiring substrate 3 and the 2nd 
wiring substrate 6. 

[0056] Thus, since a capacitor element is arranged in the interior of 
the semiconductor device loading substrate 1, there is no need of 
establishing the field in which a capacitor element is carried like the 
conventional circuit plate in the loading field exterior of a loading 
substrate, and a miniaturization becomes possible at the high 
integration list of a circuit plate. 

[0057] Moreover, since wiring for connecting a capacitor element is 
formed in the wiring substrate 3 and it is not necessary to pull out 
wiring outside the loading field of a loading substrate like before, 
wiring distance can be shortened, therefore it is lost that wiring 
distance influences as an inductor component, and the noise absorption 
effect by the capacitor element is fully acquired. 
[0058] Moreover, since it is transmitted by the signal wiring of the 
wiring substrate [ which consists of low dielectric constant material ] 
3, and wiring substrate of ** 2nd 6 interior, the RF signal generated 
from a semiconductor device 2 can be made to spread at high speed. 
[0059] Thereby, the noise margin in circuit actuation is securable. 
[0060] <Operation gestalt 2> The cross section of other operation 
gestalten of the semiconductor device loading substrate 1 of this 
invention is shown in drawing 2 . 

[0061] The semiconductor device loading substrate 1 of the operation 
gestalt 2 is constituted like the semiconductor device loading substrate 
1 of the operation gestalt 1, as shown in drawing 2 . 

[0062] The multilayer interconnection in the wiring substrate 3 consists 
of wiring substrates 3 in the operation gestalt 2 so that the near 
terminal to which the wiring substrate 6 of [ 2nd ] the wiring 
substrates 3 is connected may be divided into terminal-block 7A by which 
connection is carried out to the signal wiring in the wiring substrate 3, 



and terminal-block 7B by which connection is carried out to power-source 
wiring for a drive. 

[0063] The 2nd wiring substrate 6 is connected to terminal-block 7A by 
which connection is carried out to signal wiring, and a capacitor 
element 4 is connected to terminal-block 7B by which connection is 
carried out to the power source for a drive. 

[0064] Terminal 8A and terminal 8C are arranged in the side connected to 
a circuit plate among the 2nd wiring substrate 6 and a capacitor element 
4, respectively. 

[0065] Although the 2nd wiring substrate 6 is formed in the wiring 
substrate 3 list of the operation gestalt 2 like the operation gestalt 1, 
respectively, the terminal arranged in wiring substrate 3 list by the 
2nd wiring substrate 6 differs from the operation gestalt 1, as 
described above. 

[0066] That is, the terminal by the side of the rear face of the wiring 
substrate 3 is divided and arranged in terminal-block 7A and terminal- 
block 7B, and only the terminal block linked to terminal-block 7A is 
arranged in the wiring substrate 3 side of the 2nd wiring substrate 6. 
[0067] Moreover, a terminal is arranged in the 2nd page (front rear 
face) which a capacitor element 4 faces, respectively, and the terminal 
of one field is connected to the wiring substrate 3. 
[0068] Furthermore, with the operation gestalt 2, the thickness of the 
2nd wiring substrate 6 is the same about with the loading height of a 
capacitor element 4, and in case it is carried in the circuit plate 
which the semiconductor device loading substrate 1 does not illustrate, 
while terminal 8A of the 2nd wiring substrate 6 is connected to a 
circuit plate, terminal 8C of a capacitor element 4 is also connected to 
a circuit plate. A capacitor element 4 connects between the terminals 
which drawing 2 is black and were painted out, and acts as a capacitor. 
[0069] In addition, the assembly of the semiconductor device loading 
substrate 1 in the operation gestalt 2 is performed like the operation 
gestalt 1. 

[0070] in the operation gestalt 2, the power source for a drive of a 
semiconductor device should pass a direct capacitor element from the 
circuit plate which is not illustrated — the several mm wiring path of 
the wiring substrate 3 — a passage — a semiconductor device 2 — 
resulting . 

[0071] Moreover, the RF signal generated from a semiconductor device 
results in wiring substrate 3 list through the 2nd wiring substrate 6 at 
a circuit plate, 

[0072] <Operation gestalt 3> The cross section of other operation 



gestalten of the semiconductor device loading substrate 1 of this 
invention is shown in drawing 3 . 

[0073] It connects with the wiring substrate 3 with which a 
semiconductor device 2 consists of low dielectric constant material of a 
multilayer configuration in the semiconductor device loading substrate 1 
of the operation gestalt 3. 

[0074] The hollow (crevice) 5 for arranging a capacitor element 4 is 
formed in the wiring substrate 3. A capacitor element 4 is arranged and 
connected to this hollow 5. 

[0075] And it carries and connects with the circuit plate which is not 
illustrated, and the semiconductor device loading substrate 1 
constitutes the circuit plate for electronic instruments. Such a circuit 
plate for electronic instruments is applied to a computer or various 
electronic equipment, and becomes a part of the configuration member. . 
[0076] The multilayer interconnection in the wiring substrate 3 consists 
of wiring substrates 3 of the operation gestalt 3 so that the near 
terminal connected with the circuit plate of the wiring substrates 3 may 
be divided into terminal-block 8C by which connection is carried out to 
wiring between terminal-block 8A by which connection is carried out to 
the signal wiring in the wiring substrate 3, terminal-block 8B by which 
connection is carried out to power-source wiring for a drive, and a 
capacitor element 4 and a circuit plate. Terminal-block SB is arranged 
in the bottom (exposure) side in a hollow 5 (connection side with a 
capacitor element 4). 

[0077] A capacitor element 4 is connected to a part of terminal-block SB 
and terminal-block 8C, and a part of terminal-block 8A and other 
terminal-block SC are connected to a circuit plate (not shown). A 
capacitor element 4 connects between the terminals which drawing 3 is 
black and were painted out, and acts as a capacitor. 
[0078] The wiring substrate 3 with which the hollow 5 for arranging a 
capacitor element 4 was formed is formed of the following. 
[0079] first, the case where a mullite is used as a low dielectric 
constant ceramic ingredient, using refractory metals, such as a tungsten 
or molybdenum, as wiring and a terminal ingredient — or the mixture of 
glass, mullite powder, etc. containing a way silicic acid may be used as 
a low dielectric constant ceramic ingredient, using low resistance 
metals, such as copper or gold, and silver, as wiring and a terminal 
ingredient 

[0080] About the ceramic ingredient of a low dielectric constant, for 
example by the approach well-known as the manufacture approach of the 
former to a ceramic multilayer-interconnection substrate, organic 



macromolecule material is mixed to ceramic powder, a solvent is mixed in 
a plasticizer list, and it considers as slime, and fabricates with a 
making machine to a ceramic green sheet. 

[0081] Moreover, about the metallic material as a wiring material, for 
example by the approach well-known as the manufacture approach of thick 
film paste, it kneads and distributes at the viscous liquid which 
dissolved organic macromolecule material in the solvent, and considers 
as the paste suitable for screen-stencil. 

[0082] According to the demand of the circuit pattern to form, a through 
tube is formed in a ceramic green sheet by punching or laser, and 
formation of the restoration (formation of beer), the wiring film to a 
sheet surface, or terminal film of the metal paste to a through tube is 
performed to it by printing of a metal paste. At this time, the terminal 
film which becomes terminal-block 8B and a part of terminal-block 8C is 
formed in the ceramic green sheet of a layer exposed in a hollow 5, and 
the terminal film used as terminal^block 8A and terminal-block 8C is 
formed in the ceramic green sheet of a layer connected to a circuit 
plate. 

[0083] And about multilayer configuration section 3A to the layer to 
which a capacitor element 4 is connected from the layer in which a 
semiconductor device 2 is carried, the laminating of the prepared 
ceramic green sheet is carried out as it is. Moreover, in multilayer 
configuration section 3B equipped with the hollow 5 for arranging the 
capacitor element 4 of the side connected to a circuit plate, the 
laminating of the ceramic green sheet with which the part which hits a 
hollow was excised beforehand is carried out. The laminating of 
multilayer configuration section 3A and the multilayer configuration 
section 3B is carried out, they are sintered, and the wiring substrate 3 
is formed. 

[0084] In addition, with the operation gestalt 3, the depth of the 

hollow 5 of the wiring substrate 3 is considered as the configuration 

deeper than the loading height of a capacitor element 4. 

[0085] Next, the example of an assembly of the semiconductor device 

loading substrate 1 in the operation gestalt 3 is explained. 

[0086] The wiring substrate 3 is placed so that the hollow 5 of the 

wiring substrate 3 may become upward, solder is supplied to the terminal 

block of the base of a hollow 5 for example, by the dispenser method, or 

solder is supplied to the terminal of a capacitor element 4, it becomes 

depressed, a capacitor element 4 is arranged and heated in five, and a 

capacitor element 4 is connected to the wiring substrate 3. 

[0087] Subsequently, solder is supplied, and a semiconductor device 2 is 



carried and it connects with the terminal for semiconductor device 
connection of the wiring substrate 3. 

[0088] Furthermore, solder is supplied to the terminal of the circuit 
plate which is not illustrated, the semiconductor device loading 
substrate 1 is carried and heated, and it connects with a circuit plate. 
[0089] Thus, with the produced equipment, the power source for a drive 
of a semiconductor device results [ from a circuit plate ] in a 
semiconductor device 2 through several mm wiring of the wiring substrate 
3 via the wiring substrate 3 and a capacitor element 4 further. Moreover, 
the RF signal generated from a semiconductor device 2 results in a 
circuit plate through the wiring substrate 3. 

[0090] <Operation gestalt 4> The cross section of other operation 
gestalten of the semiconductor device loading substrate 1 of this 
invention is shown in drawing 4 . 

[0091] The semiconductor device loading substrate 1 of the operation 
gestalt 4 is constituted like the semiconductor device loading substrate 
1 of the operation gestalt 3, as shown in drawing 4 . 

[0092] The multilayer interconnection in the wiring substrate 3 consists 
of wiring substrates 3 in the operation gestalt 4 so that the near 
terminal connected with the circuit plate which is not illustrated of 
the wiring substrates 3 may be divided into terminal-block 8A by which 
connection is carried out to the signal wiring in a wiring substrate, 
and terminal-block 8B by which connection is carried out to power-source 
wiring for a drive. Terminal-block 8B is arranged in the exposure in a 
hollow 5. A capacitor element 4 is connected to terminal-block 8B. 
[0093] Although the wiring substrate 3 of the operation gestalt 4 is 
formed like the operation gestalt 3, the terminal arranged as mentioned 
above differs from the operation gestalt 3. 

[0094] Moreover, with the operation gestalt 4, a terminal is arranged in 
the 2nd page (front rear face) which a capacitor element 4 faces, 
respectively, and the terminal of one field is connected to the wiring 
substrate 3. 

[0095] Moreover, with the operation gestalt 4, in case it is carried in 
the circuit plate which the semiconductor device loading substrate 1 
does not illustrate, while the depth of the hollow 5 of the wiring 
substrate 3 is the same as the loading height of a capacitor element 4 
about, and terminal-block 8A of the wiring substrate 3 is connected to a 
circuit plate, terminal-block 8C arranged by the capacitor element 4 is 
also connected to a circuit plate. A capacitor element 4 connects 
between the terminals which drawing 4 is black and were painted out, and 
acts as a capacitor. 



[0096] In addition, the assembly of the semiconductor device loading 
substrate 1 in the operation gestalt 4 is performed like the operation 
gestalt 3. 

[0097] in the operation gestalt 4, the power source for a drive of a 
semiconductor device should pass a direct capacitor element from the 
circuit plate which is not illustrated — the several mm wiring path of 
the wiring substrate 3 — a passage — a semiconductor device 2 — 
resulting . 

[0098] Moreover, the RF signal generated from a semiconductor device 
results in a circuit plate through the wiring substrate 3. 
[0099] Operation gestalt 5> The cross section of other operation 
gestalten of the semiconductor device loading substrate 1 of this 
invention is shown in drawing 5 . 

[0100] The semiconductor device loading substrate 1 of the operation 
gestalt 5 is constituted like the semiconductor device loading substrate 
1 of the operation gestalt 3, as shown in drawing 5 . 
[0101] Moreover, a multilayer interconnection is constituted like [ the 
wiring substrate 3 of the operation gestalt 5 ] the wiring substrate 3 
in the operation gestalt 3, and a terminal block 8 is arranged. 
[0102] However, it was not arranged, but the beer 12 of a larger path 
than the usual diameter of beer in the wiring substrate 3 was instead 
formed in the layer, and the terminal block is exposed to a base 
(connection side) in the connection side with the capacitor element 4 of 
the layer exposed in a hollow 5. And the direct capacitor element 4 is 
connected to the beer 12 of these major diameters. 
[0103] Formation of such a wiring substrate 3 is explained below. 
However, the wiring substrate 3 in the operation gestalt 3, and since it 
is especially formed almost like the multilayer configuration section 3A, 
the same part omits explanation and the wiring substrate 3 of this 
operation gestalt explains a mainly different point from the operation 
gestalt 3. 

[0104] First, a ceramic green sheet and a metal paste are prepared like 
the operation gestalt 3, and formation of formation and the wiring film 
of the beer to a sheet, or the terminal film is performed. At this time, 
the wiring film or the terminal film is not formed in the ceramic green 
sheet equivalent to the layer to which a capacitor element 4 is 
connected, but the beer of a path bigger about about 1. 5 to 3 times than 
the diameter of beer in the ceramic green sheet of other layers is 
formed in it. 

[0105] And the laminating of these ceramic green sheets is carried out, 
they are sintered, and a wiring substrate is formed. 



[0106] Then, it becomes depressed in a wiring substrate and 5 is formed. 
[0107] About formation of a hollow 5, with the operation gestalt 3, the 
laminating and sintering of the ceramic green sheet with which the part 
used as the space for arranging a capacitor element 4 beforehand was 
excised are carried out, it becomes depressed, and 5 is formed, for 
example. On the other hand, after the wiring substrate which the 
laminating of the ceramic green sheet with which beer and the wiring 
film, or the terminal film was formed is carried out, it is sintered 
with the operation gestalt 5, and does not have a hollow is formed, from 
the surface layer of the wiring substrate of a part with which a 
capacitor element 4 should be arranged to the layer to which a capacitor 
element 4 is connected is excised by laser beam machining or the 
grinding process which used the grinding stone, and a hollow 5 is formed. 
At this time, the layer used as a connection side with a capacitor 
element 4 is exposed to the bottom of a hollow 5. 

[0108] The configurations of the layer to which the capacitor element 4 
in the wiring substrate 3 is connected by the difference in such a 
method of formation of a hollow 5 differ with the operation gestalt 5 
and the operation gestalt 3. 

[0109] That is, when it becomes depressed like the operation gestalt 3 
and 5 is formed, it is possible to form the terminal film for component 
connection in the ceramic green sheet front face of the layer to which a 
capacitor element 4 is connected beforehand. However, since the ceramic 
green sheet front face of the layer to which a capacitor element 4 is 
connected may also be deleted by a grinding process etc. when the part 
which serves as a hollow after wiring substrate formation like the 
operation gestalt 5 is excised, it becomes depressed and 5 is formed, 
the terminal film for component connection cannot be formed. Of course, 
although it is also possible to process it so that grinding of the 
formed terminal film may not be carried out, strict control of the 
processing depth etc. will be required, control will become very 
difficult, and cost will increase. 

[0110] Therefore, the terminal to which a capacitor element 4 is 
connected becomes beer 12 itself formed in the ceramic green sheet of 
the layer. 

[0111] However, it is necessary to also micrify the diameter of beer of 
the wiring substrate 3 with progress of the densif ication of the 
semiconductor device carried in a substrate, and the formation of many 
pins. In order to connect a capacitor element to this micrified beer 
certainly, positioning at the time of component loading etc. must be 
performed correctly, loading becomes difficult, and there is a problem 



in the viewpoint of the ease of loading. 

[0112] Moreover, in order to connect beer, the path of a terminal can 
also be enlarged by enlarging the path of the pad formed in a ceramic 
green sheet, but while dimension dispersion at the time of substrate 
sintering influences greatly, the processing depth must be strictly 
controlled even to the pad like the above, control is difficult and cost 
increases. 

[0113] So, with the operation gestalt 5, the layer to which a capacitor 
element 4 is connected makes it possible to enlarge the diameter of beer 
as structure where neither the wiring film nor the terminal film is 
formed, but only beer 12 is formed as mentioned above. Thereby, at the 
time of formation of a hollow 5, strict control of the processing depth 
is not needed but it becomes easy to form it. 

[0114] Next, about the assembly of the semiconductor device loading 
substrate 1 in the operation gestalt 5, it is carried out almost like 
the operation gestalt 3. However, with the operation gestalt 5, direct 
continuation of the terminal of a capacitor element 4 is carried out to 
the beer 12 of the base of the hollow 5 of the wiring substrate 3 with 
solder. At this time, the path of beer 12 can position and carry a 
component easily according to a large thing. 

[0115] <Operation gestalt 6> The cross section of other operation 
gestalten of the semiconductor device loading substrate 1 of this 
invention is shown in drawing 6 . 

[0116] In the semiconductor device loading substrate 1 of the operation 
gestalt 6, the terminal of a semiconductor device 2 is divided into the 
terminal block for accepting the power source for a drive, and the 
terminal block for I/O of a signal, and is arranged. The terminal block 
for the signals of this semiconductor device 2 is connected to the 
wiring substrate 3 which consists of low dielectric constant material of 
a multilayer configuration. 

[0117] The space 5 for arranging a capacitor element 4 is formed in the 
wiring substrate 3. A capacitor element 4 is arranged in this space 5, 
and is connected to the terminal block for the power sources for a drive 

of the direct semiconductor device 4. 

[0118] It carries and connects with the circuit plate which is not 
illustrated further, and the semiconductor device loading substrate 1 
constitutes the circuit plate for electronic instruments. Such a circuit 
plate for electronic instruments is applied to a computer or various 
electronic equipment, and becomes a part of the configuration member. . 
[0119] In the wiring substrate 3 of the operation gestalt 6, terminal- 
block 8A by which connection is carried out to this signal wiring is 



arranged in the side which signal wiring is constituted inside and 
connected to a circuit plate. 

[0120] As this wiring substrate 3, what was formed like the 2nd wiring 
substrate 6 in the operation gestalt 1 may be used, or what formed 
wiring and a terminal by copper foil or the copper-plating film can also 
be used for the plastic resin of a low dielectric constant, for example. 
[0121] Moreover, with the operation gestalt 6, a terminal is arranged in 
the 2nd page (front rear face) which a capacitor element 4 faces, 
respectively, and the terminal of one field is connected to a 
semiconductor device 2. 

[0122] Furthermore, with the operation gestalt 6, in case it is carried 
in the circuit plate which the semiconductor device loading substrate 1 
does not illustrate, while the thickness of the wiring substrate 3 is 
the same as the loading height of a capacitor element 4 about, and 
terminal-block 8A of the wiring substrate 3 is connected to a circuit 
plate, terminal 8C arranged in the field by the side of the circuit 
plate of a capacitor element 4 is also connected to a circuit plate. 
[0123] Next, the example of an assembly of the semiconductor device 
loading substrate 1 in the operation gestalt 6 is explained. 
[0124] Here, **** for assemblies which is not illustrated is used. 
[0125] On the surface of the terminal block is arranged like the 

loading side top of the circuit plate with which the semiconductor 
device loading substrate 1 is finally carried. 

[0126] Solder is supplied to the terminal block on this ****, the wiring 
substrate 3 is carried in a position at capacitor element 4 list, these 
are heated, and temporary connection of a capacitor element 4 and the 
wiring substrate 3 is made at 

[0127] Subsequently, solder is supplied to the terminal of the top face 
of the wiring substrate 3 and a capacitor element 4, a semiconductor 
device 2 is carried on these, these are heated, and a capacitor element 
4, and the wiring substrate 3 and a semiconductor device 2 are connected. 
[0128] And the whole is heated again, the solder between ****, a 
capacitor element 4, and the wiring substrate 3 is fused, **** is 
removed, and the semiconductor device loading substrate 1 is produced. 
[0129] In the operation gestalt 6, the power source for a drive of a 
semiconductor device results [ from the circuit plate which is not 
illustrated ] in a semiconductor device 2 through the direct capacitor 
element 4. 

[0130] Moreover, the RF signal generated from a semiconductor device 2 

results in a circuit plate through the wiring substrate 3. 

[0131] <0peration gestalt 7> The cross section of other operation 



gestalten of the semiconductor device loading substrate 1 of this 
invention is shown in drawing 7 . 

[0132] In the semiconductor device loading substrate 1 of the operation 
gestalt 7, like the operation gestalt 6, the terminal of a semiconductor 
device 2 is divided into the terminal block for accepting the power 
source for a drive, and the terminal block for I/O of a signal, and is 
arranged. The terminal block for signal I/O of a semiconductor device 2 
is connected to the wiring substrate 3 which consists of low dielectric 
constant material of a multilayer configuration. 

[0133] The hollow 5 for arranging a capacitor element 4 is formed in the 
field of the side connected with the semiconductor device 2 of the 
wiring substrate 3. A capacitor element 4 is arranged and connected to 
this hollow 5. Moreover, direct continuation of the capacitor element 4 
is carried out to the terminal block for the power-source acceptance for 
a drive of a semiconductor device 2. 

[0134] The multilayer interconnection in the wiring substrate 3 consists 
of wiring substrates 3 of the operation gestalt 7 so that the near 
terminal connected with the circuit plate which is not illustrated of 
the wiring substrates 3 may be divided into terminal-block 8A by which 
connection is carried out to the signal wiring in a wiring substrate, 
and terminal-block 8C by which connection is carried out to power-source 
wiring for a drive. Moreover, terminal-block 7B by which connection is 
carried out to power-source wiring for a drive in a wiring substrate is 
arranged in the exposure in the hollow 5 of the side connected to a 
semiconductor device 2, A capacitor element 4 is connected to terminal- 
block 7B, 

[0135] The wiring substrate 3 of the operation gestalt 7 is formed 
almost like the wiring substrate 3 of the operation gestalt 3. 
[0136] That is, a ceramic green sheet and a metal paste are prepared 
like the operation gestalt 3, and formation of formation and the wiring 
film of the beer to a sheet, or the terminal film is performed. At this 
time, the terminal film used as terminal-block 7B is formed in the 
ceramic green sheet of a layer exposed in the hollow 5 of the wiring 
substrate 3, and the terminal film used as terminal-block 8A and 
terminal-block 8C is formed in the ceramic green sheet of a layer 
connected to a circuit plate. And about multilayer configuration section 
3A to the layer in which a capacitor element 4 is carried from the layer 
connected with a circuit plate, the laminating of the prepared ceramic 
green sheet is carried out as it is. Moreover, about multilayer 
configuration section 38 equipped with the hollow 5 for arranging the 
near capacitor element 4 in which a semiconductor device 2 is carried, 



the laminating of the ceramic green sheet with which the part which hits 
a hollow was excised beforehand is carried out. Furthermore, the 
laminating of multilayer configuration section 3A and the multilayer 
configuration section 3B is carried out, they are sintered, and the 
wiring substrate 3 is formed. 

[0137] In addition, the depth of the hollow 5 of the wiring substrate 3 
is formed so that it may become the same about with the loading height 
of a capacitor element 4. 

[0138] With the operation gestalt 7, a terminal is arranged in the 2nd 
page (front rear face) which a capacitor element 4 faces, respectively, 
the terminal of one field (rear face) becomes depressed, and it connects 
with terminal-block 7B in five. At this time, since the loading height 
of a capacitor element 4 is almost the same as the depth of a hollow 5, 
the field (front face) of another side of a capacitor element 4 serves 
as the almost same height as the semiconductor device loading side of 
the wiring substrate 3. Therefore, in case a semiconductor device 2 is 
carried in the wiring substrate 3, while the terminal block for signal 
I/O is connected to the wiring substrate 3, the terminal block for the 
power-source acceptance for a drive is connected to a capacitor element 
4. . 

[0139] Next, the example of an assembly of the semiconductor device 
loading substrate 1 in the operation gestalt 7 is explained. 
[0140] The hollow 5 of the wiring substrate 3 is installed upward, and 
solder is supplied to terminal 7B for capacitor element connection of 
the pars basilaris ossis occipitalis of a hollow 5 for example, by the 
dispenser method, or solder is supplied to the terminal of a capacitor 
element 4, a capacitor element 4 is carried in this hollow 5, and is 
heated, and a capacitor element 4 is connected to the wiring substrate 3. 
[0141] Subsequently, solder is supplied, and a semiconductor device 2 is 
carried and it connects with the terminal of the terminal for 
semiconductor device connection of the wiring substrate 3, and a 
capacitor element 4. 

[0142] Furthermore, solder is supplied to the terminal of the circuit 
plate which is not illustrated, the semiconductor device loading 
substrate 1 is carried and heated, and it connects with a circuit plate. 
[0143] Thus, with the produced equipment, the power source for a drive 
of a semiconductor device results [ from a circuit plate ] in a 
semiconductor device 2 via the wiring substrate 3 and a capacitor 
element. Moreover, the RF signal generated from a semiconductor device 2 
results in a circuit plate through the wiring substrate 3. 
[0144] 



[Effect of the Invention] Since a capacitor element is arranged in the 
interior of the loading substrate of a large-scale-integrated-circuit 
semiconductor device by this invention, by it, a miniaturization becomes 
possible at the high integration list of the circuit plate with which a 
loading substrate is carried, 

[0145] Moreover, since distance of wiring for connecting a capacitor 
element can be shortened, also in a circuit plate which is a circuit 
plate of the RF band exceeding hundreds of MHz, and carries the large- 
sized large-scale-integrated-circuit semiconductor device beyond 10mm 
angle, it is lost that the wiring distance influences greatly as an 
inductor component, and the noise absorption effect by the capacitor 
element fully comes to be acquired. 

[0146] Moreover, since it is formed in the wiring substrate which 
consists of low dielectric constant material and a signal is transmitted 
in it, the signal wiring for the RF signal generated from a 
semiconductor device can make a signal spread at high speed. 
[0147] The circuit plate with which the noise margin in circuit 
actuation can be secured, and a semiconductor device loading substrate 
is carried by this can be satisfied as a circuit plate for RFs. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of a cross section showing 
the semiconductor device loading substrate of the operation gestalt 1 of 
this invention, 

[Drawing 2] It is the outline block diagram showing the cross section of 
the semiconductor device loading substrate of the operation gestalt 2 of 
this invention. 



[Drawing 3] It is the outline block diagram showing the cross section of 
the semiconductor device loading substrate of the operation gestalt 3 of 
this invention. 

[Drawing 4] It is the outline block diagram showing the cross section of 
the semiconductor device loading substrate of the operation gestalt 4 of 
this invention. 

[Drawing 5] It is the outline block diagram showing the cross section of 
the semiconductor device loading substrate of the operation gestalt 5 of 
this invention. 

[Drawing 6] It is the outline block diagram showing the cross section of 
the semiconductor device loading substrate of the operation gestalt 6 of 
this invention. 

[Drawing 7] It is the outline block diagram showing the cross section of 
the semiconductor device loading substrate of the operation gestalt 7 of 
this invention. 

[Drawing 8] It is the outline block diagram showing the cross section of 
a circuit plate in which the conventional semiconductor device loading 
substrate is carried. 

[Drawing 9] It is the outline block diagram showing the cross section of 
the conventional semiconductor device loading substrate. 
[Description of Notations] 

1 Semiconductor Device Loading Substrate 

2 Semiconductor Device 

3 Wiring Substrate 

4 Capacitor Element 

5 Space or Hollow for Capacitor Element Arrangement 

6 2nd Wiring Substrate 

9 Circuit Plate Carrying Semiconductor Device Loading Substrate 

10 Semiconductor Device Loading Substrate 

11 I/O Pin 
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^«®jija(r^^®a>7'>-y-m^4*^'*s;«. s^^n 

[0 0 0 8] ^UT. IlgS«9<JDaffi{Ctt, MfrlSISOD 



(3) 

3 

[0 0 0 9] ^mi^m^f-oymwimmmit. :*cj&©ihib&« 

[0010] H 9 (Cti£*(7) LSl^y :^»«c«« (/t-y 
lOWfiaj^^-r. 

[0011] LSI ^yzrmmmmt. l s i ^yf2 lo 

[0 0 1 2] iH^S«3ti. LS I^'-yyw^^A'UT't 
LTflJD®l»*^a{Cb, ^fc. LS I 9^->:/©m^W 

^«<^*ijfl!tt *5t«f S fc 56 O fe (© T * ■& o 
[0 0 13] c;iTaEIS^L.7iVi*i. IS^*«3 

[0 0 14] 

[^?q*^«*UJ;5i-r'5S^] Cl©J:5{c#3S»3> 20 

msimm^WL-^it. ^mw.<Dmmm^mu^zmm^m'^ 

m<\:izm.m^$>^o 

[0 0 15] ^tz. m.^A:»^)l'y^mz.^Mm&^<D 

[0 0 16] ¥««^i^T*^e.5g*-r-5iiS«i!lfe«# 30 

[0 0 17] bjJ^U. «£3|5®LS I ^-y ^iSfcSS&tX 

[0 0 1 8] t^oT. *%BJ®@W«, rJ>5^>-y-|g^ 
ofcu, #PBHi^lilSS««iii*S{t;Mmc/hJg{bS-nf*e 
[0 0 19] *^Bj<©ftfi<DB«,«> a>7='>-y-^^®^ 

[0 0 2 0] jEf'. *5gHJi»ffi©BW«, ^mwm=f-cr> 

[0 0 2 1] 5SfC. 2ti:5eig«)ft!iWBW«. ^^fl^Sg^JS 



4#M5pi 1 -3 1 7 4 9 0 

4 

[0 0 2 2] . 

ti^-om^m^m^<DmmmmMmmzay7'y'>)-m^^ 

[0 0 2 3] tiim&fs\<Dmizmm=i>y'>D-m^ 
\zi^mt^^^miimsim&m(Di¥^mi^m^<Dm^msi 

^ (c ^IST -5 t fc 5)- It TiBlg-r S t L T V > 
-5. 

[0 0 2 4] mfz. m^mi^m^i^mmm.^mm'ri^ 

[0 0 2 5] ^fz. ^mi^m'f-(D^^f)^^mi$^m=f(Dm 
Wimmmmf^o^'i^mhmnmn&mo^^Tminz-^ynx 

gB« ^ ti/t iti««:«^ © ft -^ffl IBi^ ©jffi^Sf ^ 3 > 7^ > 

tc«i(^L, msmm^mmm<D^'^■m^mm<Dm^■^nrz 
mfsmmmmzmt^-r^m^Sct ut^^s. 
[0 0 2 6] ^fc. i^mi$^m^<D^^i!)^¥mi^m^<Dm 

Eiss nfc*«{*3!i^^®ft^fflBai^©^^ » * 3 >^ > 

[0 0 2 7] CtltriO, (1) Il>7'>-tJ-^^S:*ie 

Ki^, (2) ^m;^:^^)\'y^m^^mm&^<Dmm'& 

<§em-t^j:oizriK>, ay7'y^m^<Dmm\z^^j 
(3) ^mwm=f-<DMmmm^\z'D\^^x. m^^nm-Q 



(4) 

5 

Co 0 2 8] 

[0 0 2 9] mmmm i > 0 1 tc, 

1 <D-mmmm<nmmt:^r, 
[0 0 3 0] mmmm 1 fc*5v»T, ¥»<*:^^^«s« 10 
1 ^ma^m'f- 2 ii^i^mm. 3iim2 <Dmm&m e i 
3 > X > -y-^^ 4 «^ $ n ^ . 
[0 0 3 1] i|i^*(j*^2(i, ^mm^a^i&mmmmi)^ 

[0 0 3 2] C^Ti^gj^*3g^2tt. LSI5"«>y, I 
[0 0 3 3] CCOifi^SteStCtt, n>x>-y-iN^4 

[0 0 3 4] '=^mwm^mmmm 1 ms tc^ 20 

^mt. n^mnm'^^m^^mmzmm-^n. ^(om 
[0 0 3 5] ^mi^m^2Amf^-^n^MmA's.3-x! 

it, iaiia««3®5-&m2©iB«a««6*iSMSn-5fiiJ 

<D^^i}i, sinm^3p^<Dmnmm\zfsm^ti^m'iF-m 
7 At, mmmmmsimizmi^^n^m'¥-m7Bt, a 
>y'>-^m^4 tm2<Dmmmm.6m<DWimzf^m^rL 

[0 0 3 6] ^tz, ^ 2 <7)SH^S1S 6 CD^SffitCtt, IE 

3 (Dm^T-m 7 A&c/S3^sf 7 c izmusn^m'i^ 
mm^zmm^n^tai'ttm^^n^. 

[0 0 3 7] 1^. 3>x>-y-|g^4tt, «»J;^«, mi<D 

[0 0 3 8] ZZ-^, IHi^SSSttJKTCiOJ^J^Sn 
•5, 

[0 0 3 9] ST, iE^iJJ;t>'iia^Wi|B|-i:L.T^>i^X 



1-3 1 7 4 9 0 

6 

[0 0 4 0] i&mmm(D±^iyi7^miz-Di,^T\t, m 

[0 04 1] Sfc, iHi^«*4tLT<O^S«i|Sf(COI/>T 

[0 0 4 2] ^=y%vi;ff^i->'y—Y\z\i, mfS(.t^ 
lUSS/t — > ©B* fCJS C T/t > U— tf t 

i: -fe 7 5 57 if U - > h fc ^i^iSfli: 

^mm-r?>tztb<Di^'i'mtim^^ti, mTmttt^-ti^ 

[0 0 4 3] ^L-T. :ine>(o-fe^5-y;^i^u— >v— 
[0 0 4 4] Sfc, ^ra5;*tJ^figStlfc^2 0Ba^a« 
6 *tUtTfc J; 0 JgJsS$ n-5. 

[0 0 4 5] IP^, SH^»«3 .hl^lifCLT, ^MMa° 
^ - J^fiS; $ nfc-tr ^ 5 -y iT' ij - > h 

i^tzmwmnm-r^^m^tLi, 1 1;: J: 0 ^ 2 ©IHiS 

[0 0 4 6] ^si^M3'->7iij^jEK$n. 

izls.^ SB5J-3&*'f *«JI^S nfcir 7 5 57 'J — > h 
*^*a(B^?n. ■^^$n-5J:i{cJ:oTfc^2<iDBHI8S« 

[0 0 4 7] i^. uss^fi 1 -rti, m2<DmmMQ(D 
[0 0 4 8] t^tz. ^mmm\-Q\t., si^^sn-sj; 

■5tr^2<DiHi^*«6|^®ffi^«> ir95-y5'i/U-> 

0 1 ic5^-ri3iK»« 3 iimmis.^mwM^mmt^ z. t 
[0 0 4 9] mz. ^mwm^mmmm 1 ©^jiTfi^tjjc 
[0 0 5 0] M^mi^m'f-mm&m 1 ^i^^flcig^ 2 > 

SB^S«3. 112 WgB«g»1S6i3j;yCa>5^>-t}-*^4 



(5) 

7 

[0 0 5 1] ^-r, E^S«3®^^fff 7 A, 7B, 7 

etc, ^t^rz^:^mv. u>y'>^m'F4^mmv. ^ 
i n yy'y^m^ 4 si^^ 2 6 t ^m^r 

•5. 

CO 0 5 2] m^x, ^i^&^3<D^mi^m'f-2m<Dm 
E^ss 3 (D^mz^m^mT 2 ^mmt^. 

[0 0 5 3] mz. 0^b^i:^i|HIBS«®«^^^ctt^/^c* 10 

[0 0 5 4] c:«J:^»CbTf^S!b;fcg«T'«, 

^*«3^SoT3>5^>t}-^^4SriSSb, M(CSa^ 
S« 3 ©iacmm<©IH«liiiSS*a LTiii##:^^ 2 JCM 

[0 0 5 5] sfc, ^mwm^2i)^e>^^^^-mm^m 

BHi^S« 3 2 «)iH«SS« 6 *igTlHlgS«tt 

^■5, 20 
[0 0 5 6] CCOi^tC. 3>7^>-y-m^7!)^¥#<*lg^ 

m^s-mzm.n^'Si'mm.K. mmw.<niAW».i\:m.mzfh 

[0 0 5 7] ^tz. =l>y'>-^m'F^^1^-t^rcib<DSi 

mmmmmsfHizm^-^n. j; ^ (ce^^*§:« 

[0 0 5 8] i^»*^*^2A^^^^-r-5ii5il?SE« 

mt. <s^m^w*^e.^-5ffii8s»«3Rtxm2®Ei^» 

[0 0 5 9] z.tnz^t). m^mmz^if^/^x-r- 
[0 0 6 0] {^mmm2) m2iz. :^%m<Di¥^mi^m 
[0 0 6 1] mmmm^ 2 (D^^mwrn^f-^m^^i^ 1 m 40 
mmizm^^n^, 

[0 0 6 2] m^mm2izinf^^m&WL3X'i,t. mm 

mmmts.3p^<Dmmsmiztsu^n^wf'm7 A 

mmmmmmmz^i^-^n^^'^mT Ehiz^if^ 

[0 0 6 3] m^mmz^^m:^n^^^^m7 Aizitm2 

lf7BtC«=l>7'>-9-^^4*teiggSn-S. 50 
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[0 0 6 4] m2<DeimS^^6RZf^>y'>-^mT4(D 

^t>m^mzmm^ti^mi.z\i. ^n^nt^i'SA, ss 

[0 0 6 5] mmmm 2 (omm&w. 3 m.mzf^ 2 ©e^ 
a«6«. ^n-etisijfij^^i tisnttcLTj^fiK^n-s 

EiSS«3Mt^tcm2(DEi^S«6{lE^^n-5Sg 
^tt. ±ffiLitJ:'5fc^Ji}^lil 

[0 0 6 6 ] -rttt:>-^. E^»«3©«B#JC0ffl^«, 
^^P7 Ati^^if 7 BJC^i-lte>nTE®$tl. 112 CD 
Eiia»«6 ©Ei^»« 3 7 AfC«ii5fe-rSSg 

^Sf©*.J6<E^SnS. 

[0 0 6 7] ^tz. ny^y^m^4<DmKit^2m 

[0 0 6 8] stc, ^mm^2x\t. fS2(Dmmmis.6 

■oTiiO. *»#:|^^iS«Ea«l*igI^b;^cli[HlSS«{C 
^«SnsK5, m2®E^»«6(0«^8A3&t|g8SSC 

^^Eii^^n^t^^(c, n>5^>-y-mT4 0^T8CfelHlK 

3>7^>-!t^^4tt. ««JA«, I1I2W 

[0 0 6 9] iSi. ^mmm2\zi5i-r^^mi^m^mm& 
mi(Dm.iLxu. mmmmi iimm\zvxnt)ti^. 
[0 0 7 0] ^mm^2izii\^^xit, ^mi^m^f^oymm 

f^xnm^W. 3 ©S:mmOEi^iSSSSra t) , 

[0 0 7 1] ^rc^mi^m'f-A^^m±-r^mmi&mn 

[0 0 7 2] <iij6sjgffi 3 ) m 3 (z. ^mm<D^mi^m 

[0 0 7 3] mmmm 3 1 ic^sv^ 

T. ^mi^m^2A^^mmm<Di&mmmm^i^u^eii^ 
*«3tc«^$n-5o 

[0 0 7 4] E^«S3(Ctt. uyy'yD-m^^^SS.fSL 

n>7^>-y-m^4*^*Ea$ns^$n^o 

CO 0 7 5] ^bT, 1 

mm'f-mmzmm^n. ^<Dmmmi(D-miit£^o . 
[0 0 7 6] mmmm 3 ©E^as 3 th, E^a« 3 

»«^E^{c^^$ti^3g^ii8 At, mmmnmsim 
izfsm^n^^'f-msBii. zi>y'>^mf-4i:^^w. 
?^mimz^^m^n^ii^^m8c\zmi^'=,n^^o. e 

iK»S3l*l©#BEi^*«i|«fig$ns. «^if8Btt. S 



9 

[0 0 7 7] *?S8B<!:Sg?«f8C®-ai5»C«n>x 

COOTS] n>7'>-t)-^^4$rlBt9;f Si'Sia&Wffii^S 
[0 0 7 9] S-r. iS^i3J;afia^*fi|Sf<hLTi5'>;yx 

CO 0 8 0] {g^«*©-fe^5>>i7#^tCOViTtt, 
X ti«£*75^ -tr ^ 5 ^ i5-Hi2^S«OMjft?^ffi t L T 

>>i7ifU->->-htcBKJ^f -So 20 
[0 0 8 1] K^*J1sftLT(D^«*ti|SffcotiT 

fib. 7.i7U->H]SiJ(cjiUfc'^-X htf -5. 
[0 0 8 2] ■tr75>vi7i"J->->-l>{c«, jgfiKT-S 

i^^m 8 B ij^^p 8 c (D—^izt^^^i-mtm^-^ 

tCttSS^^S 8 AiiS^W 8 c <t?^s«^«*tj^^«$n 

-5 = 

CO 0 8 3] ^L-T, Hi«#:lST2*S^«$n^)l:*^?> 

3BT?«, m^\z$)t^^mm^^ii>m^^^nrz.^z.^=.v 4o 
3 B t-umm^n. m&^nxummm. 3 

[0 0 8 4] j^j. ^I^Jg^3T«. Sa^»S3«ai5^5 

©gii^tt, n>x>-y-m^4®^aiii$j:Dfegiivi«ii« 
CO 0 8 5] 'A\z. ^^fiJ^^S3^c^3^t-5#^^^^i^^^jfi!^ 
[0 0 8 6] mmmm. 3 ©ssi?*. 5 ifi±.^^\zts.^i: o \z 
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10 

ci2abTsni»u, a>5^>it^^4?&iai^s«3tc« 

CO 0 8 7] Ba^*«3©¥®#:*TSii^ffl© 

CO 0 8 8] 0^L;^j:^^[5Igs^g<Dss^^r^^^rc^ 

CO 0 8 9] ilCDct^f'bTf^SLfc^MT^. 
«^©^it;ffl«Mtt. lHlgS«*^?>E^S«3Jfcy:3>7' 
>-y-^^4SrMaL.> :glc:ie^StS3cD|Smm«iE^& 

^-r^^mmm^u. mu^m^^rnxm^mzm^. 
CO 0 9 0] immmmA) mA\z. ip.^m<r>ii^m^m 

[0 0 9 1] i^jgj^^4<z)ii^^«^*:*T»tga« 1 0 

4tC^r=t5tC, *igJ^S83<Oi{£«ft:ig^»«SS«lt 
CO 0 9 2] Slli6J^^4JC*5tt-5g2^S«3T'«> 
ie^S«l*3W«^gB^{CiS«|$ti^S3^S8 Ai. 
J; 5, g3^««3rt»#SiE^d^'«^$n^. «TS¥8 

[0 0 9 3] itisjgii4®i2«i»«3tt, ^mmmsii 
mm\ziyxmfSi.-^n^f)\ ±ta®j;'5{ciB^$nssiST 

CO 0 9 4] ^fc. *SSJ^^4T«. n>5^>-y-^^4 

CO 0 9 5] ^Tz. mmmm4x\t. sa^s^scDa^^ 

Sn-SRR. gHi8«««[3©«^P8A*t|Hl8S«{caigSSn 

Si^^fc, n>7'>-y-*T4{ciBK$nfci^^^l¥8Cfe 

CO 0 9 6] 1^. mmmm4iziin^^m^mi'mmm 
CO 0 9 7] mmmm!4izii\^^Tit. ^mi^m^f-cDmrn 
iSTi3^»S3os!cmmwgai^iSBSsaD, ^mi^m^ 

2»CM-5, 

[0 0 9 8] ^mi^m^A^^m^r^mm&m^ 
[0 0 9 9] (mmm^ 5 > 0 5 tc, ^fggqroii^^flciji 



(7) 

II 

[0 10 0] ^mmwtsoii^mi^m'i'mmm^nt. m 
5 fc^-r J: 3 ^z. mmmm 3 (D^mwm'f-mmMm. i <t 

[0 10 1] MM5(Dwm^m.z'h, mmm 
[0 10 2] mb, m^5^izmiiit^m<Dzi>y'>-i)- 

iSi^a«3rt®a^<DlfTSJ;0t):*c€ri/ig©f7 1 2 10 

ti'i^<DmtzmfSc,^n. mm mt^m) icsmuTv^s, 

[010 3] ;iOJ;5;^iHi^««3WJgj«(coViTJeAT 

li3{C*5lt-5iH^a«3. !t#{C-^<75^»«fiKg|53 Atft 
[0 10 4] ST» SIMJ^^S tl^lttC-b^S-yi^i^U 

@J;Dfe*j;^l. 5~3fgSS;fc:^^cg©b*7;^)^'0^ 
[0 10 5]^LT, Ctie.©-fe9 5 -y^J^iJ^'J — 

[0 10 6] m^x, mm&mzm^sMmm^n^o 
[0 10 7] m^5<Dm0sHz-Di^xit. m^ii. mmm zo 

tu^ ^mm^. $ ti;fc-t 7 5 u - > V- h t)m 

T, nmmmsxit, \dT:sLzmfiSLm^^^\tm'mt>m 

nxm^<Dtj:\,^siU&mm^-^nrzm. ny^^y^m 
^ 4 i)^mwL-^n^^^m^<DmmmwL<D^mMis^ ^ n > 

$n-5, Sl^5©Jis(C«a>x>+t-^^4<h 40 

[0 10 8] z.<r>^ots&^b <Dm^(D^:fj(DM\^^z^ 

0. @3^«<S3JC*Jtt-5 3>5='>1t^^4*ti^igg^n-5 

B®«fiK75^sisgj^^ 5 tmmmm 3 d:-e«s?S'5<, 
[0 10 9] Hi-fe, mmmmsoyjz'^izm^stim^-^ 

s.y^^^)->y-hmm\z. I'SbmTmmmcDii^^m 
^mmLxis<;ity)i-p}mx$>^o lts^u. ^mmm5 

s*5*«j^fife$n-5a^, 3>x>-y-*^4*t«i^$n 50 



ItM^l 1-317490 

12 

K>Wi'^nxL^ociit)i3b^rzsf). m^mmmo)i^'T-m 

[0 110] ^(Dfztf). 3>x>-y-^^^4*t«iBg$n-5 
[0 111] mmzmm^n^^mi^m'f-<D 

[0 112] Sfc, t*TI^±*i^igg-r^;ts?)(ci2:55-y 

[0 113] ^^T, *jgj^ffi5-e«. ±iBLfca»3, 

n>7^>-y-ig^4At«igg$n^B«, iB^p^^^^*^ 

[0 114] :kiz. mmm^siziii-^^^m^m'^mm 

5®j£McDt*Tl 2^C«^ff{CJ;0ZJ>5^>+^«^4® 

ii:i<h(Ccfco, m'f-t:^m\zi<Lm^{b. mmt^^ta^ 

[0 115] (mmmme) meiz, :^mm<D^^m^m 

[0 116] mmmm 6 <D¥^mi^m^mm&m i\z:^\>^ 
X. ¥^#:5^^2cDi^^*t, mmmmm^^i-fxti^Tc 
sb(D1^'^mtm^<DXliitlm(D1^f■mt^zm^tlxmWi 
^nxi^^-s, c«H^#^^^2®«^ffl®i«^s¥«^s 

[0 117] SB^S1fi3(;:«. :3>^>itsg^4$rie^ 
■r-&fci*co?SW5*tjgfig^n-g). n>5^>-y-^^4«c: 

(D^mscD'pizsim.^n. mm^mwmi'4<Dmmmm 
mm<om'^mizmf^^ti^. 

[0 118] il^^ff ^iE*1S 1 ti. MtcHS^bntU 

[0 119] ^mmm6<Deif^mm.3x\t. p^mzmn 



(8) 

13 

[0 12 0] zLoymmmms iii^xit. m^itmmmm 

mmizmm^i'^umtb^^m-vmmiSiZfm'f^mm.Lrc 

[0 12 1] ^fz. mmmme-m. n>5'>-y-*^4 

[0 12 2] Mfc. mmmt^exit. mmmm.3<om^ 
m#m^mm&w. i Lr^^^^mmizmm-^n^ 

fC. 3>^>-y-m^^4<D15|8SSfiiJ(Offi{Ciai9:$ti;/5:«^ 

schm^mizmm^n^. 

[0 12 3] ^Aiz. mmmmeiz^iBif^^mi^m'i'mm 
«s 1 (DMiLxmiz^^f^x^m-r^o 

[0 12 4] 0^b;S:tiMaTffl©ffi[SS:ffl 

20 

[0 12 5] 1 

[0 12 6] ^:®^5«_h(Di^Tffi^^c«^fc&#t*&b, r)? 
^<D&mz n >5='>-y-sgT 4 3tmcBE^»« 3 ^mm 

L, vine,SrSnlgiLT<S«C3>7'>iJ-3!l^^4i:BB^» 
1S3Sr<K«^T-£.o 

[0 12 7] :k^^x% ^i^;rc:*eB^*^S3&^J^n>x> 
•t)-^^4CD±ffiOD3^{C«t«&U. rtl^<D±(Cil^3l#:^ 

^2Sr*g*EL, ^:ne>^jni»bTn>5=>-y-^^4stx 30 

iei^»« 3 1 ^m^m^ 2 i ^s^-r ^ . 

[0 12 8] ^LT. WS±#:^JOlRlU> <Sffii:3>5^ 

[0 12 9] mmmmeizisr^^xit.. mmi^mi'(Dmm 
mnm.it. ia^L;^vi[Hiss«;!i'>e.iasn>^>-y-ig^4 
^mx^mi^m'^ 2 trss, 

[0 13 0] ^m^^mT2t^<bm±'r^mmmm 
n\t. mmmms^rnxm^mizm^o 

[0 13 1] (^mmm?) miiz, ^mm<D^mi^m 40 

[0132] mmmm 7 (©4^«^*^»t6*« 1 tc^sv^ 

*«3(CSiBg$tX-5, 
[0 13 3] E^S«3(7)#»#:^^ 2 t^i^$n-5fflij 

cDMtc«. n>5'>-y-^^4€riH^-r^feje>cDffii«>.5*t 
^fiK$n-5, ;i©ffi*-5tr3>5^>-y-^^4!&«iBS3n 50 
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[0 13 4] IIM^«i7(DeBi^S^3T». IB^XKS 

m.mmm\zmm•^tx^m^m■scil\z^i1^ibtl^^o. 

'^2\zmm^n^m(Dm^5\H(Dmmm\z\t. m^mm. 
n<Dmmmwm^m\z^^m^n^n'J■m 7 B*«BHK$n 

«T»7BtCtta>^>-»tlS^4*i»M$nS. 
[0 13 5] *JSJ^^7®iEil6aS3«. *iSJ^fi|3© 

gB^S« 3 t « tC L T J^fiK $ tl ^ . 
[0 13 6] fip-^. SIJSJ^Ii3<i:l^«(C-fe5 5<yi'i^'J 

t^. g2^a«3(Dai?d5f*3(CR!±5-r^H<7)ir^5 

tcti^^sf 8 A is^sf 8 c hti^^'fmifimf^^n 

4;5^'^msn-5B*T®#'B«fiegC3A(c-:P0iTtt, m 
it L fc-tr ^ 5 «y ij - > h Ai^® * $ tl 

=^A^wM-t^fctb(Dm^^^m?i^^mm^^-iB\z 

[0 13 7] fiBi^««3CDaii'f 5C3Si$«ri>T'> 

So 

[0 13 8] S^ifiJ^ffi7-e«. a>5'>-y-*^4 0ffl*f 

ffi mm) ®«^*ia*5i*i®sifgT»7BfcsiiBg$n 

ffi 5&iiBili»«3W^#«<*:*^«lJffi<ha«I^D 

ii5^t7iSo tte-^T, ¥J»#*^2*«^»S3tCjt«5 
sns^. ■fi^AtB:^fflCD«TPA^*iB^»«3{rSig^f 

•y-mT4tc«igi!$tis, . 

[0 13 9] :k\z. mmmm7 \zii\'i^^m{^m'^mm 
SIS 1 ©*as:T0ij(cot.iTijiBj-rso 

[0 1 4 0] l2^S«3CD»i!*.5^Ji[S]^{CSSL, S 

4<73•ffi^^rtt^7t'*«l&L. a>x>-y-5g^4^CCD^ 
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